Irrigation Water Conveyance (ft)

Nonreinforced Concrete Pipsline

Definition

A plpeline and appurtenances installed in an irriga-
tion systam,

Scope

This standard applles 1o low or intermedlate pres-
sure, nonreinforced concrete Irrigation pipelinas
with rubber gasket joints, mortar Jolnts, or castin-
place without |oints,

The standard Includes the design criteria and
minimum Installation requirements for nonrein-
forced concrete Irrlgation pipalines and the specifi-
cations for the concrate pipe to be used

Purpose

To prevent ercsion, degradation of water quality or
damage to the land, to make possible the proper
managemant of Irrigation water, and to reducs
water conveyance lossas,

Condltlons where practice applies

All plpelines shall be planned and locatsd to serve
as integral parts of an irrigation water distribution
or conveyance system thal has been designed to
tacilitate the conservation use of seil and water
resources on a farm or group of farms.

Water supplies and Irrigation delivaries for the
area served shall be sufficient to make irrigation
Practical for the crops to be grown and the irriga-
tion water application methods to be smployed.

Cancrete pipelines shall not be instzlled on sites
where the sulfate-sait concentration in the soil or
soil water exceeds 1.0 percent. On sitas where the
sulfate concentration is more than 0.1 percent but
not more than 1.0 percent, concrais pipe may be
used only If the pipe is made with Type V cament or
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Typs Il cement whose tricalcium aluminate contsnt
doas not excead 5.5 percent.

Cast-in-place pips shall be used anly in stable soils
that are capable of being used as the outside form
tor approximately the botlom halt of the conduit.

Design critarla

Warking pressure. The pipeline shall ba designed to
meeatl all service requirements without a static or
working pressure, Including surge, at any palnt
greater than the maximum allowable working pras-
sure of the pipelings opsn to the atmosphare shall
include freaboard,

The maximum working pressura for rubber gasket
joints shall not be mora than one-third the certified
hydrosatatic test pressure determined by the tasl
pracedure prescribed in ASTM-C-505 and shall not
axceed 50 ft of head for sizes 6 through 12 in. In
dlamataer, 40 ft for sizes 15 through 18 In., 30 feet for
sizes 21 and 24 in., and 25 feet for alzaa 26 through
30 In,

The maximum working pressure for mortar jolnta
shall not be mare than one-lourth the certifled
hydrostatic test pressure as determined by the
hydrostatic test procedure prescribed In ASTM-
C-118 and shall not exceed 40 ft of head for sizes &
and 8 in., 35 #t for sizes 10 and 12 In,, 30 ft for aizes
14 through 24 In,, and 25 ft for sizas 26 thraugh 30 in,

The maximum worklng pressura far cast-n-placa
pipa shall not exceed 15 ft of head above the cantar-
line of the pipa,

Extarnal load IImit. A safaty factor of at |east 1,25
shall be applied to the three-adge bearing test In
camputing allowabls heights of fill over the precast
pipa.

Friction losses. For design purposas, friction head
lezses shall be no less than those computed by
Manning's formula, using a coafficent of roughness
"n" ot 0.011 for rubbsr-gasket-jointad pips, 0.012 for
mortarjointed pipe, and 0.014 for cast-in-placs pips.

Capaclty. The dasign capacity of the pipaline shall
be based on whichever of the following criteria re-
quires the larger amount of watsr:

1. The capacity shall be sufficent to deliver the vaol-
ume of water required 1o meet tha peak-pariod con-
sumptive use of the crop or crops to be irrigated,
2. The capacity shall be sufficient to provide an
adequate irrigation stream for all methods of Irriga-
tion plannad.
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Outlets. Appurtenances to deliver water from the
pipe system to the land, to a ditch or reservolr, or to
any surface plpe system shall be known as outlets.
Outlets shall have adequate capacity at design
working pressure to deliver the required flow {1) to
the hydraulic gradeline of a pipe or ditch, (2) to a
point at least 5 in. above the field surface, or (3) to
the design surface elevation in a reservoir.

Stands open to the atmosphere. Stands shall be
placed at each Inlet to a concrete irrigation pipe
system and at such other points as required, All
stands shall serve as vents in addition to their other
functions. Stands shall be construcied of concrete
or steel plpe or other approved material and be sup-
ported on a base adequate to support the stand and
prevent movement or undue stress on the plpeline.
Open stands shall be designed to mesl or excesd
the following criteria:

1. Each stand shall allow at least 1 ft of freeboard
above design working head. The stand height above
the cenlerlineg of the plpeling shall be such that
nelther the statlc head nor the design working head
plus freaboard shall excesed the allowable working
pressure of the pipe.

2. The top ol sach stand shall extand at least 4 f
above the ground surface except for surface gravity
Inlets or where visibility is nol a lactor. Gravity in-
lats shall be equipped with a trash guard.

3. Downward water velocities in stands shall not
exceed 2 fi/s. The inside diameter of the stand shall
not be less than the Inslde diameter of the pipeline.
This downward velocity criterion applies only to
stands having vertical offset inlets and outlets,

4. If the water velocity in the Inlet (from the pump or
other waler source) equals or exceads thres times
the velocity In the outlet plpeling, the centerling of
the Inlat shall have a minimum vertical offset from
the centerling of the outlet at |least squal to the sum
of the dlameters of the Inlet and outlet pipes.

5. The cross-sectional area of etands may be re-
duced above a point 1 ft above the top of the upper
inlet or outlet pipe, but the reduced cross section
shall not be such that it would produce an average
veloclty of more than 10 ftis if the entire llow weare
discharging through it

6. Vibration-control measures, such as special cou-
plers or flexible pipe, shall be provided as nesded to
insure that vibration from pump discharge is not
transmitted o stands.

Sand lraps, when combined with a stand, shall
have a minimum inside dimension of 30 in. and
shall be constructed so that the bottom is at least
24 in. below the invert of the outlet to the pipeline.
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The downward velocity of flow of the water In a
sand trap shall not excead 0.25 ft/s.

Gate stands shall be of sufficlent dimensions to
accommodate the gate or gates and shall bs large
enough to make the gates accessible for repelr.

Fioat valve stands shalil be large enough to pro-
vide acceasasibllity for maintenance and to dampep
surge,

Stands closad to the atmosphers. If pressure-rellaf
valves and air-and-vacuum valves are used instead
of open stands, all requiraments detalled In “Stands
Open to the Atmoeaphara’ shall apply except as mod-
Ified below.

The inside diameter of the closed stand shall ba
equal 1o or greater than thatl of the plpalina for at
least 1 ft above the top of the uppermost inlet or
oultle! pipe. To facilltate attaching tha prassure-
relief valve and the alr-and-vacuum valve, the stand
may be capped at this point or, If additional halght
Is required, tha stand may be axtended (o the desirad
elevation by using the same Inslde diameter or a re-
duced cross saction, It a reduced sectlon |s used,
the cross-sectional area ahall ba auch that It would
produce an average velocity of no more than 10 fifs
if the entire flow were discharged through It. If varti-
cal oflset is required batwaean tha pump discharge
pipe and the ocutlet pipeline and the diacharge pipe
is "doglegged' below ground, the stand shall ax-
tend lo al least 1 ft above the highast part ol the
pump discharge pipe.

An acceptable alternative desaign for stands re-
quiring no vertical inlet offset (when Inlat valocity is
less than thres times that of the outlatting plpeline)
shall ba to;

1. Construct the dogleg section of the pump dis-
charge pipe with the same nominal diametar as that
of the plpeline.

2. Install tha pressure-ralisf valve and the air-and-
vacuum valve on top of the upper horlzontal section
of the dogleg.

Pressure-rellef and air-and-vacuum valves shall
bs installad on stands with the nominal slze plpa re-
quired to fit the valves' threaded inlets, =

Wenls. Vents may be designed into systams open to
the atmosphere 1o provide for the removal and entry
of air and protection from surge. They shall:

1. Have a minimum freeboard of 1 ft above the hy-
draulic gradsling, The maximum height of the vent
above the centarling of the pipeline must not ex-
cead the maximum allowable working pressure of
the pipe.



2. Have a cross-sectional area at least ane-half the
cross-sectional area of the pipeling (both insida
measurements) for a distance of at |least one pipe-
line diametar up from the centerline of the pipeline.
Above this elevalion the vent may be reducad to 2 in.
in diamatar,

These cross-sectlonal requirements shall apply

when an air-and-vacuum valve is used instead of 3
vant, but the reduced section shall be increased to
the neminal size pipe required to fit the valve's
threaded inlel. An acceptable alternative is 1o in-
stall this valve in the side of a service outlet, pro-
vided that the riser Is properly located and ade.
quately sized. If both an air-andvacuum valve and a
pressure-rellef valve are required at the location,
the 10 /s velocity criterlon glven under “Stands”
shall apply 1o the reduced section.
3. Be located at the downstream end of each lal.
eral, al summits In the line, and at points whera
there are changes In grade in a downward direction
of Nlew of more than 10 degress.

Air-and-vacuum valves. An air-andvacuum valve,
which has a large venting orifice, sxhausts large
quantities of alr from the plpeline during filling
operations and allows air 1o reenter the line to pra-
venl a vacuum trom torming during emptying opera-
tions, This type of valve is somelimes called air-
VACUUM or alr-vent-and-vacuum rellef valve. It is not
cantinuous acting because it doss not allow further
ascape of air at working pressure onca the valve
closas.

Alr-and-vacuum valves may be used at any or all
the locations listad under “Venls,” item 3, instead
of the vents, An alrand-vacuum valve also may be
used in conjunction with a pressure-relief valve as
an alternative to open pump stands. A pipeline s
considerad opean to the atmosphere If at least ona
stand, venl, or service outlet is unclosed and
lecated so that it cannot be isolated from the SYSE-
tem by line gates or valves.

On concrete pipslines not open to the atmosphere,
alr-and-vacuum valves shall bs installed at all loca-
tlons specifisd under “Yents," an all pump stands,
and at Inline control devices where thers is a nead
for air removal and entry during filling and emptying.

The diameter of the crifice (opening that controls
air flow during filling and emptying) of an airand-
vacuum valve shall equal or exceed that specified in
figure 1 for the appropriate diameter of the plpeline.

Manufacturers of airand-vacuum valves markated
for use under this standard shall provide dimen-
sional data, which shall be the basis for selecting
and accapting these valves,

Pressure-rellef valves. Pressure-relief valves may be
used on concrete pipelines as an alternative to
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slands opsn fo the atmosphere. A pressure-relief
valve shall serve ths pressure-rellef function of the
opan stand ar vent for which it is an alternative.

Pressure-relief valves do not function as alir-
release-valves and shall not be used as substitutes
for such valves where ralease of entrapped alr is re-
quirad. Pressure-reliel valves shall be used In con-
Junction with alr-and-vaguum valves at all pump
stands and at the ends of plpelines I neaded to
reliave surge at the ends of tha lines,

The flow capacity of pressure-release valves
shall be the pipeline design flow rate with a pipaline
pressura not graater than 50 parcent more than the
permissible warking pressure for the plpa.

The pressure at which the valve starts to opan
shall be marked on pressure-reliel valves, Adjust-
able pressure-reliaf valvas shall be sealed ar other-
wise altered to prevent changing the adjustment
from that marked an the valve.

Manufacturers of pressure-relief valves marketed
lor use under this standard shall provide capacity
lables, based on performance tests that give the
discharge capacitias of the valvas al the maximum
parmissible pressure and diffarential pressure set-
tings. Such tables shall be the basis for design of
pressure selling and of acceptance of thasa valves,

Check valves. A check valve shall ba Installed be.
tween the pump discharge and the pipaline If detri-
mental backtiow may occur.

Drainaga. Provisions shall be made for completely
draining the pipaline if a hazard is Imposed by freez-
ing temperatures or drainage of the line is specifiad
for the job, If provisions for drainage are required,
drainage outlets shall be located at all low places |n
the line. These outlets may drain inta dry wells or 1o
points of lowsr elavation. If drainaga cannot be thus
provided by gravity, provisions shall be made to
emply the line by pumping or by other means.

Flushing. If provisions are nesaded for flushing the
line free of sediment or other forsign materlal, a
suitable valve shall be installed at the distal end of
the pipsline.

Thrust control. Abrupt changes in pipsline grade or
alinement requirs sither:

1. A stand having a diameter graater than that of
the pipsline,

2. An anchor or thrust block to absorb any axial
thrust of the pipsline, or

3. A larger diameter pipe placed harlzontally or
placed vertically and capped below ground or an in-
place structure capped below ground.
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Figure 1.—Sizing of air-and-vacuum valves.
Anabrupt change shall be considered (o be fa) an A _98 Hmsln B
angle of 45 degrees or greater when the maximum = 2
working head is under 10 fi; (b} an angle of 30 da-
grees or grealer when the maximum working head Where: .
is between 10 and 20 ft; and {¢) an angle of 15 ﬁ*—“;miﬁf st Block reduion "}111*‘-
7 2 = Maximum working pragsura In
degrees or greaier when the maximum working DZ Inaida dlamater of pipe-ti i
head is greater than 20 fi. ; 8= Allowable passive pressure of the soll in |b/fi2
Suitable thrust control shall be provided to resist & = Daflection angle of plpa heand
and thrust of rubber gasket pipelines.
L] e
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Area of thrust blocks for dead ends and tees shall
be 0.7 times the area of block required for a 80-
degree deflectlon angle of pips bend,

It adequate scil tests are not available, the pas-
sive soil pressure may be estimated from Table 1.

Materials. All malerials described and required in this
standard shall meet or exceed the minimum require-
ments indicated In “Specifications of Matarials "
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Table 1. —Allowable soll bearing pressura

Malural =ail matarial

Depth ol cover
1o cenler of thrust block

EH afn 4t 5f

Sound bedrock .. ....

Danse sand and gravel
mixtura {assumead

a=40") . ik nm o

Dange fine 1o cwmﬂ.
sand (assumad
e=ad5") .. ...

Silt and clay mixtura s
(assumed ¢ =25") , .,

Sott clay and arganlc
S0il (assumad
$=10%)

------ (Y mmmee
8,000 10,000 10000 10,000

1200 1800 2400 3,000

80 1200 1650 2,100
500 ad 950 1,200

‘ 200 300 400 500

BCS, April 1882
Tennessea



Irrigation Water Conveyance

Nonreinforced Concrete Pipeline
Specifications

Installation

Minimum depth of cover. Tha pipeline shall be placed
deap enough below the land surface to protect it
lrom the hazards imposed by tratfic crossing, farm.
Ing operations, freezing ltemperatures, or soll crack-
ing. The minimum depth of cover shall ba 18 in, for
pipe sizes 12 in. and less in dlameter. For pipalinas
greater than 12 in. in diameter, the minimum depth
of cover shall be 24 In,

Exceptions 1o these depths may be specilied for
rocky arcas or other local conditions. If a shallower
covering s specitied, there shall be provisions to
protect the line from damage by vehicular trallic,
Greater depths of cover shall ba specitied when
logal conditions indicate a need,

Tranch construction. If trenches are excavated In
solls conlaining rock or other hard materials or in
solls susceptible to appreciable swelling and shrink.
ing on wetting or drying, or il the irench bottom Is
unslable, the trenches shall be overexcavated and
backfilled with selecied materlals to sufficient
depth to provide a sultable base. |l water Is in the
trench, It shall be drained away or controlled in
sueh a manner as not to damage the Joint mortar,
and a suitable base shall be maintained,

Openings. Cpenings into mortar joint and cast-in-
place concrete plpelines shall be covarsd to prevent
alr circulation excapt when work is actually in prog-
rass. Such openings shall be kept closed until the
pipeling |s completed and is to be filled with water,

Joints and connections. All joints and connections
shall be designed and constructed to withstand the
design maximum working pressure tor the pipeline
without leakage and to leave the inside of the line
free of any obstruction that may tend to reduce its
capacity below design requiremeanis.

Mortar joints shall be protected from drying out.
1 the soll used in the initial backfill is not thor-
oughly moist, a suitable membrans shall be ysed
over the morlar. Membranes consisting of ona layer
of kraft paper or paper cut from cement sacks or
membranes conforming to specifications in ASTM-
C-171 or C-309 shall be considered suitabls.

Thrust blocks. Thrust blocks must be formed
against a solid hand-excavated trench wall undam:
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aged by mechanical equipment. They shall be con-
structed of concrete, and tha space between the
pipe and the trench wall shall be filled to the height
of the outside diameter of the pipe. The block shall
fhave & minimum thickness of B in, and the bearing
area specified.

Backflll. The backilll material shall ba placed so
that the pipe will not be displaced or damaged and
50 that the backfill is leval with the natural ground
or al the design grade required to provide the mini.
mum dapth of cover after settlement.

An initial backfill of soil shall be placed around
the mortar joint pipe and aver it to a depth of 6 in.
for the full width of the trench, The initial bacikfl|
shall not lag behind pipe laying by mare than seven
sections of pipe.

It laying ceasas for 2 hours or mare, the Initlal
backfill shall be brought up to and cover tha last
completed joint. Nothing In this section shall pro-
hibit the complete backtilling while mortar bands
are still plastic. If complete backfilling is not done
at this time, completian shall be delayed at least 20
hours, To prevent damage to mortar joints, tha
trench shall be backfllled to the minimum specified
cover or to 2 ft, whichever Is less, befora tha pipe Is
filled with water,

Cast-In-place pipelines. Cast In place pips shall be
installed, cured, and backfilled according to the ra-
quirements set forth in AC| 348.-70,

Testing. Concrete pipelines shall be tested for
leaks by observing thelr normal oparation any time
alter 2 weeks of continuous wetting., All visible
leaks shall be repalred. Seasanal cold watar shall
not be used for this test,

It shall be demanstratad by testing that the plpe-
line will function properly at design capacity. At or
below design capacity there shall be na objection-
able llow conditions such as water hammer, contin-
uing unsteady delivery of water, damage to the
pipeline, or detrimental discharge from control
valves, venls, or stands.

Basis of accaptance. The acceptability of the pipe-
line shall be determined by inspections to check
compliance with all the provisions of this standard
with respect o the design of the lins, the pipe and
pips markings, the appurtsnances used, and the
minimum installation requiremants,

Certitication and guarantes. It requested by the
state conservatian engineer, the manufacturer shall
certity that the pipe complies with the standards of
these SCS specifications.
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The installing contractor shall certify that his in-

stallation complies with the requlrements of this
standard. He shall furnish a written guarantes that
protects the owner against defective workmanship
and matarials for not less than 1 year and that identi-
fies the manufacturer and markings of the pips ussd.

Materials

Pipe. Nonteinforced concrete pipe laid with mortar

joints shall conform to or exceed the requirements
in ASTM-C-118,
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If nonreinforced concrele pipa ara laid with rub-
ber gashket joints, the rubber gaskets shall conform
io or excead the requirements in ASTM-C-505,

Monreinforced casl-in-place concrale pipa shall
contorm to or exceed the requirements of American
Concrate Institute Standard 346-70.

Stands. If constructed of concrete pipe having a
diameter greatar than 24 in., the pipe shall conform
to the standards in ASTM-C-76 or C-478.
Cast-in-place stands shall contaln steel reinforcing
on not more than 1-f1 cantars lo provide stesl areas
aqual to or greater than the least values specified
for Class Il (1500-D-Ultimate) pipe in ASTM-C-76,



